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The  range  of  treatment  means  was  in  all  cases  less  than  half 
the  minimum  standard  deviation  of  the  individual  groups  being  com¬ 
pared  and  analysis  of  variance  produced  F  ratios  well  below  the  95% 
confidence  level.  It  is  concluded  that  no  differences  exist  between 
floss  and  elastomeric  tape  for  plaque  removal  and/or  the  ability  to 
control  gingivitis. 
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Effectiveness  cf  Con- 
Coated,  Elastomeric 

Statement  cf  the  Problem: 


Title:  A  Clinical  Comparison  cf  the 

ventional  Dental  Floss  and  a 
Dental  Ribbon 


The  regular  use  of 
accumulations  is  an  imp 
The  use  cf  conventional 


dental  floss  to  remove 
:rtant  factor  in  controlling  ce: 
floss  in  a  mobile,  military  environment 


.nter 


ix  ima  . 
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fr 


avail- 
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is  difficult,  due  to  the  bulky  nature  of  the  product  a 
ability  in  the  field.  The  development  of  a  substitute 
floss  that  would  encourage  interproximal  cleaning  cr.  a  regular 
basis,  under  field  conditions,  would  be  of  positive  benefit  to 
the  military.  Inclusion  of  such  a  product  in  packaged  rations 


would  make  floss  available  to  a] 
convenient  form. 


1  military  personnel  on  a  regular 
basis  and  in  a  convenient  form.  This  study  was  designed  to  test 
the  efficacy  of  a  single  unit,  elastomeric  floss  substitute  that 
can  be  included  in  packaged  military  rations.  The  material  is 
protected  by  a  paper  covering,  has  excellent  environmental 
stability  and  is  inexpensive  to  produce.  The  dental  ribbon  is 


coated  with  a  mild  cleansing  agent  that 
over  conventional  floss. 


may  offer  certain  advantages 


Background : 

Dental  floss  is  used  as  an  adjunct  to  toothbrushing  for  the 
control  of  plaque  and  the  prevention  of  dental  disease.  The 
literature  contains  many  reports  suggesting  and  supporting  the 
use  of  dental  floss  as  one  method  of  removing  plaque  from  inter¬ 
proximal  surfaces.  Although  these  papers  suggest  that  floss  is 
beneficial,  very  few  reports  are  available  which  compare  the 
ef f ectiverass  of  various  types  of  floss.  It  has  been  suggested 
that  unwaxed  floss  is  superior  to  waxed  floss  in  the  ability  to 
remove  interproximal  plaque;  however,  these  claims  have  never 
been  conclusively  substantiated. 

The  first  record  of  floss  use  goes  back  to  1819  when 
Dr.  L.  Parmly  wrote:  "The  third  part  is  the  waxen  silken  thread, 
which,  though  simple,  is  the  most  important.  It  is  to  be  passed 
through  the  interstices  of  the  teeth,  between  their  gums,  to  dis¬ 
lodge  that  irritating  matter  which  no  brush  can  remove  and  which 
is  the  real  source  of  disease."  In  later  years  silk  became  a 
scarce  commodity  and  was  replaced  by  a  synthetic  substitute  called 
nylon.  Nylon  floss  had  several  advantages  over  silk.  The  abrasion 
resistance  of  nylon,  when  drawn  over  rough  surfaces,  is  greater 
that  that  of  silk  and  it  has  greater  elasticity  than  silk,  allowing 
it  to  pass  through  close  places  and  over  rough  surfaces  with  less 
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In  a  1949  survey  by  Wisan  ar.d  Bruebbei,  it  was  showr. 
that  only  IF. 2  percent  cf  the  population  questioned  used 
dental  floss  frequently.  A  mure  recent  estimate  is  tha*  cr.lv 
24  percent  of  the  population  uses  dental  floss.  It  is  clear 
then  that  the  need  to  use. dental  floss  is  poorly  correlated 
with  its  use  by  the  general  population.  The  mass  appeal  cf 
dental  floss  depends  cr.  its  simplicity  of  use.  Most  patients 
give  up  flossing  because  it  is  inconvenient  and  awkward  t: 
use.  A  dental  floss  that  is  more  effective,  convenient,  ar.d 
easy  to  use  would  result  in  a  greater  proportion  of  the 
population  executing  this  important  oral  hygiene  function  cr. 
a  regular  basis. 


The  physical  characteristics  cf  floss  have  essentially 
remained  unchanged  since  it  was  introduced  in  1819.  The 
numerous  micro-filaments  making  up  the  floss  act  to  dislodge 
plaque  deposits  found  between  the  teeth.  To  be  effective 
the  floss  must  have  the  ability  to  flatten  out  and  ger.tiy 
pass  under  the  sulcus  at  the  interproximal  margin.  When 
the  micro-filaments  become  damaged  when  passing  over  restor¬ 
ations  or  between  tight  contacts,  the  floss  frays  and  even¬ 
tually  breaks. 


A  floss  that  does  not  fray,  is  gentle  to  the  gingiva, 
covers  a  large  surface  area  of  the  tooth,  and  easily  fits 
between  tight  contacts  would  be  a  significant  improvement 
over  all  other  available  types  of  floss.  This  study  was 
designed  to  test  such  a  product.  It  was  designed  to  measure 
not  only  plaque  removal  and  gingival  health,  but  also  subject 
ive  responses  by  the  patient  to  the  product . 


The  product  is  a  novel,  elastomeric  ribbon  coated  with 
a  tacky  surface,  a  paper  liner  has  been  added  to  both  sides 
of  the  ribbon.  After  the  paper  covering  is  removed,  the  mate 
rial  is  stretched  until  resistance  is  felt  and  used  like 
conventional  floss.  A  summary  of  clinical  use  and  safety  of 
the  product  components  is  contained  in  Appendix  A. 


Patient  Selection  Criteria: 


The  following  criteria  were  used  in  selecting  patients 
in  the  study. 

1.  All  patients  should  be  adults  18  years  or  older. 

2.  Subjects  with  an  existing  medical  condition  should 
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3 .  Sub  j<  •  sh  uld  have  a t  -  ■  j  t  If  interproximal 
areas  ir.  their  mouth. 

4.  h’rrr.e  of  the  subjects  should  be  pregnant. 

5.  None  of  the  subjects  should  demonstrate  any 
gross  pre-existing  oral  pathology. 

E.  Patients  with  fixed  bridges  or  similar 

prosthesis  will  be  excluded  from  this  study. 

7.  Patients  should  be  willing  to  sign  an  informed 
consent  document . 

Study  Plan: 

The  following  study  plan  was  developed  for  use  in  the 
clinical  trial. 

1.  At  least  thirty  six  subjects  meeting  the  selection 
criteria  were  used  in  this  study. 

2.  Each  subject  completed  a  pre-test  questionnaire 
and  received  a  dental  prophylaxis.  Following  this, 
instruction  was  given  on  the  correct  execution  of 
the  Bass  brushing  technique  using  an  Oral  B-40 
toothbrush . 

3.  The  subjects  were  then  randomly  divided  into 
three  groups;  brushing  using  conventional  flos 
(J  6  J  unwaxed) ,  brushing  using  elastomeric  ri 
bon,  and  brushing  alone.  Appropriate  instruction 
on  the  proper  use  of  both  types  of  floss  was 
given  prior  to  dismissal. 

4.  After  three  weeks,  the  patients  returned  for 
plaque  and  gingivitis  measurements.  They  were 
then  given  a  prophylasix  and  assigned  to  another 
test  group.  Appropriate  instruction  was  given 
prior  to  dismissal. 

5.  At  each  measurement  interval,  the  group  using  the 
elastomeric  ribbon  was  asked  to  complete  a  brief, 
use  questionnaire. 

6.  The  study  was  terminated  when  each  subject  com¬ 
pleted  participation  in  each  of  the  three 
experimental  cycles  as  well  as  the  three  week 
baseline  data  collection  period. 

7.  Data  was  analyzed  using  Analysis  of  Variance. 

Patient  Data  Forms: 

Screening  Form  (see  Figure  1) 

History  Form  (see  Figure  2) 

Plaque  and  Gingivitis  Scoring  Form  (see  Figure  3) 

Informed  Consent  Form  (see  Figure  4) 
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October  -  December ,  197; 


Kor.e  Add 


Is  your 


al  health  problems 


Are  you  taking  antibiotics? 

Are  you  pregnant? 

Is  your  dental  health  good? 

Do  you  have  20  or  more  natural  teeth, 
including  four  molars,  without  bands, 
crowns,  and/or  bridges? 

(If  net  sure,  let  us  check) 

Are  you  willing  to  floss  daily  during 
the  study  (approximately  9  weeks)? 


Are  you  willing  to  omit  flossing,  but 
not  brushing,  during  one  3  week  period 
of  the  study? 

Can  you  come  for  a  30  minute  exam  on 
the  following  days: 

October  9  or  10 
October  30  or  31 
November  20  or  21 
December  11  or  12 


History  F'crn, 
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PATIENT'S  NAME 
INFORMANT  _ 


CLOSEST  RELATIVE 


AC,  l 


DATE  . 
PHONE 


PAST  MEDICAL  HISTORY 


NO 

YES 

cd 

C ere  of  physician?  (who.  why  ) 

CD 

CD 

Ser rous  illnesses ’ 

CD 

CD 

Serious  injuries? 

CD 

CD 

Hospital  admissions’ 

CD 

CD 

Operations?  (what.  when,  where) 

CD 

CD 

Transfusions?  (why,  when) 

CD 

CD 

Pregnancies?  (past,  present) 

CD 

CD 

Allergies?  (food,  drugs,  other) 

CD 

CD 

Present  medications  (kinds,  dosage) 

CD 

CD 

Illicit  drugs  (quality,  quantity) 

CD 

CD 

Alcohol  (quality,  quantity) 

CD 

CD 

Tobacco  (quality  .  quantity  ) 

CD 

SEX 


.RALl 


Ct  INK  NO 


COMM!  NTS 


LAST  PHYSICAL  EXAMINATION  _ DATE  _  WHY 


NEG 


POS 


CARDIOVASCULAR 


Angina  pec  tor  is 

Myocardial  infarction 

Congenital  heart  defect 

Rheumatic  fever 

Rheumatic  heart  disease 

Murmurs 

Hypertension 

Stroke 

_ 

Other 

_ 

RESPIRATORY 


Tuberculosis 

— ~ 

Emphysema 

Asthma 

Shortness  of  breath 

_ 

Dyspnea  on  exertion 

Orthopnea 

_ 

Edema 

. 

Other 

_ 

MUSCl  LOSKELETAL 


Arthritis 

— 

_ 

Bone  Disorders 

_ 

_ 

Fractures 

_ 

_ 

Muscular  Disorders 

_ 

_ 

Other 

. 

GENITOURINARY 


Kidney  Infection! 
Venerel  diieesp 
Other 


REVIEW  OF  SYSTEMS 

COMMENTS  NEG  POS  COMMENTS 

ENOOCHINi 


_ 

Diabetes 

~ 

_ 

Adrenal  disorders 

_ 

_ _ 

T hy r oid  disorders 

_ _ 

. _ 

Parathyroid  disorders 

_ 

- .  - 

Steroids 

_ 

_ 

Other 

_ 

MFMATOPOIf  TIC 


_ 

Anemia 

" 

_ 

Bleeding  disorders 

_ 

Anticoagulants 

_ 

Leukemia 

_ 

Oilier 

z 

NEUROLOGIC 


1  Paralysis 

_ 

Epilepsy 

_ 

Convulsions 

_ 

Psychiatric  treatment 

_ - 

Faints/Spells 

- - 

T  rnnquih/ers 

_ 

— 

Other 

__ _ 

GASTROINTESTINAL/LIVER 


□ 

Ulcers 

-J 

Bleeding 

Hepatitis 

_ 

_ 

Jaundice 

_ 

Cirrhosis 

_ 

Other 

_____ 

Student' 


Date: _ Instructor : 


Rrroiri  W 


Pationt_ 
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INFORM!::  CON:  ENT  -  FLv'F:  STUDY 


You  are  being  asked  to  participate  in  a  study  of  the 
effectiveness  of  a  new  type  oi  dental  floss  in  th<  ren  val 
of  and/or  prevention  of  the  formation  of  dental  pla.-.ut  (g<_:m 
around  the  teeth). 

You  are  asked  to  participate  because  you  are  an  adult 
with  most  of  your  natural  teeth  and  apparently  are  in  gccd 
health . 

If  you  decide  to  participate,  you  must  come  for  feu: 
examinations  and  three  cleanings  of  your  teeth.  Each  of 
these  will  require  approximately  30  minutes.  A  removable 
stain  to  disclose  plaque  will  be  applied.  You  will  be  asked 
to  brush  and  floss  during  the  study  period  of  about  10  weeks 
using  the  materials  provided  and  the  exams  will  measure  their 
effectiveness  in  removing  plaque.  You  will  also  be  asked  to 
fill  out  an  initial  and  a  final  questionnaire. 

You  may  have  any  necessary  dental  treatment  except  tooth 
cleanings  during  the  study. 

You  should  report  to  us  any  antibiotics  taken  during 
the  study. 

You  will  be  paid  $75  at  the  conclusion  of  the  study  pro¬ 
vided  you  miss  no  appointments. 

Your  decision  not  to  participate  in  the  study  or  to  with¬ 
draw  after  the  study  starts  will  not  prejudice  your  future 
relations  with  the  University  of  Alabama  School  of  Dentistry. 

If  you  have  any  questions,  we  expect  you  to  ask  us.  If 
you  have  additional  questions  later,  Dr.  Henaker  can  be  reached 
at  934-5424. 

You  are  making  a  decision  whether  or  not  to  participate. 
Your  signature  indicates  you  have  decided  to  participate  after 
having  read  the  information  above. 


Date 


Time 


Si  gnatur* 


Signature  of  Witness 


Signature  of  Investigator 


Figure  5  continued 
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A  PROPER  TOOTHBRUSHING  METHOD 


•rush  only  I  or  4  teeth  at  one  time  with 
a  baclt-and-forth  "wiggle*  motion. 


Use  a  "loft"  Crush  with  a  flit  brushing 
Surface.  Place  the  brush  on  the  tooth 
at  an  angle  toward  the  guns  whe-e  the 
tOuth  meets  the  gurs.  Push  the  b>-ush 
against  the  Coo t h  to  help  the  bristles 
Spread  out.  Gently  "wigilc*  the  brush 
without  removing  it  from  the  tooth. 

Thv  bristles  should  be  half  on  the  tooth 
and  half  on  the  gums.  This  will  clean 
th  -  tooth,  the  space  between  the  tooth 
and  gurs  and  provide  stimulation  to 
the  gums. 


Brush  the  inside  et  the  front  teeth 
with  the  tip  of  the  brush. 


§»•  the  end  or  tip  of  the  bmsh  to  clean  the 
twmers. 


Sometimes  you  can  place  the  brush  flat 
on  the  Inside  if  you  have  a  wide  Jaw. 


Tour  dentist  or  dentil  hygienist  should  determine  the  best  method  of  toothbrushlng 
for  you.  The  above  method  Is  one  thjt  is  frequently  rtconaendcd. 


Figure  5  continued 

Using  Floss 


Flossing  removes  plaque  and  debris  from  between 
the  teeth  especially  near  the  gum  line.  It's  important 
that  you  use  floss  to  clean  these  areas  thoroughly 
because  tooth  decay  and  gum  disease  often  start  in 
these  areas  where  your  toothbrush  can’t  reach. 

Flossing  is  a  skill  that  can  be  developed  with  a  little 
practice.  Don't  be  discouraged  with  your  first 
flossing  attempt;  after  a  few  days  flossing  you  will 
take  only  a  few  minutes  of  your  time. 


Break  off  about  18  inches  of  floss  and  wind  most  of 


It  around  one  of  your  middle  fingers. 

2. 

Wind  the  rest  around  the  same  finger  of  the  opposite 
hand.  This  finger  can  "take  up"  the  floss  as  it 
becomes  soiled. 


Use  your  thumbs  and  forefingers  with  an  inch  of 
floss  between  them  to  guide  the  floss  between  your 
teeth. 


4. 

Holding  the  floss  tightly  (there  should  be  no  slack), 
use  a  gentle  sawing  motion  to  insert  the  flos' 
between  your  teeth.  Never  "snap”  the  floss  into  the 
gums!  When  the  floss  reaches  the  gum  line  curve  it 
into  a  C-shape  against  one  tooth  and  gently  slide  it 
into  the  space  between  the  gum  and  the  tooth  until 
you  feel  resistance. 

5. 

While  holding  the  floss  tightly  against  the  tooth, 
move  the  floss  away  from  the  gum  by  scraping  the 
floss  up  and  down  against  the  side  of  the  tooth. 

6. 

Repeat  this  method  on  the  rest  of  your  teeth. 


Hints 


Establish  a  regular  time  and  pattern  for  flossing,  so 
you  won’t  miss  any  of  your  teeth,  any  day. 

You  may  experience  some  bleeding  and  soreness  the 
first  few  times  you  floss.  As  the  plaque  is  broken  up 
and  the  bacteria  is  removed,  healing  of  the  gums 
begins  and  bleeding  will  stop.  If  it  does  not  do  so  in 
a  few  days,  contact  your  dentist. 

Remember  to  be  gentle  when  inserting  floss  between 
your  teeth  and  under  the  gum  line. 


fvblnbMl  by  tkm  Atabo^a  Coopc'- 
MJva  faMnuon  ftprv««,  Avbvtn 


17 


Oral  hygiene  doesn't  end  with  your  toothbrush.  There 
are  certain  places  in  your  mouth  that  toothbrushes  can't 
reach  - -  bet w« en  the  teeth .  To  reach  thes<  spaces  you  nei 
dental  floss.  Like  the  toothbrush,  floss  must  be  used 
correctly  in  order  to  be  effective  as  an  oral  hygiene  de¬ 
vice  . 

You  are  about  the  see  a  new  and  different  floss 
designed  to  clean  the  in-between  areas  of  youi  mouth.  It' 
different  because  it  stretches  in  a  unique  way.  Once  you 
pull  it  open,  it  stays  there. 

In  addition,  the  stretchable  ribbon  is  coated  with 
a  tacky  cleansing  agent.  The  surface  is  protected  by  a 
papei  covering  that  must  be  removed  before  using  the  floss 

To  use  the  stretchable  tape,  locate  the  break  mark 
on  the  strip.  Hold  the  strip  with  both  hands  near  the 
break  mark  and  twist,  using  a  slight  pulling  motion.  To 
separate  the  paper  from  the  ribbon,  pull  downward  with  one- 
hand  and  work  the  paper  free.  Once  the  paper  is  removed, 
grasp  the  tape  firmly  at  both  ends  and  pull  smoothly  until 
frim  resistance  is  felt. 

The  tape  is  now  ready  to  use  --  just  like  dental  flos 


Figure  5:  Flossing  Instruction,  fur  Ti-j 


Directions  for  Use  Oi  tine  [Interdental! 
Stretchab'e  Cleansing  Tape 


3.  Peel  Back  and  Completel 
Remove  Paper  Liners. 


4.  Grasp  Ribbon  vhere  the  fabs 
Overlap  and  Pull  Smoothly 
Uhtil  Resistance  is  Felt. 


5.  Starting  From  One  End,  Wind  a 
Small  Amount  of  Ribbon  Around 
Your  Index  Fingers  and  Use 
Like  Dental  Floss. 


|g 


P RE -TEST  Q  EE  f  TI 0  h  X  A I  RE 


Wh.it  statement  best  describes  v:;::  attitude  towa: 
practicing  i  . 1 1  hy  gien<  (check  only  c : . >.  ) . 

_  I  want  to  avoid  big  dental  bills 

_  Good  oral  hygiene  keeps  your  breath  fresh 

_  •  want  to  keep  my  mouth  healthy 

_  It's  a  habit  1  developed  as  a  child 

_  1  don't  want  to  have  dentures 


In  the  long  run,  oral  hygiene  doesn’t 
make  ar.v  difference 


What  statement  best  describes  your  reason  for 
practicing  oral  hygiene  measures  Ceheck  cnlv  cne) 


Remove  annoying  food  debris 
Keep  my  teeth  white 
Remove  harmful  bacteria 
Keep  my  gums  firm  and  healthy 
Control  dental  plaque 
Don't  know 


What  statement  best  described  your  regular,  dailv 
hygiene  routine  (check  only  one ) 

_  Brushing  usually  once  a  day 

_  Brushing  after  every  meal 

_  Brushing  morning  and  night 

_  Regular  brushing  plus  flossing  every  day 


a*  •- 
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(C 


i<;  d ) 

Regular  brushing  with  occasional  flossing 
Occasional  brushing  with  occasional  floss:.-. 


4  . 


What  typ«.  c  : 
only  cr.e). 


■  y 


t :  u .  •  - 


_  Soft 

_  Don't  care 

In  general,  how  would  you  rate  youi  regular  oral 
hygiene  habits  (check  only  one) 

_  Better  than  average 

_  Good 

_  Poor 

_  Sporatic  but  suits  my  needs 


6.  What  statement  best  describes  your  experience  with 
dental  floss  (check  only  one). 

_  Never  used  it 

_  Use  it  regularly  at  least  once  a  day 

_  Use  it  occasionally  to  remove  food 

_  Used  it  regularly  at  one  time  but  now  only 

when  I  feel  like  it 


7.  Have  you  ever  been  given  formal  instruction  by  a 

dental  hygienist  or  dentist  on  how  to  brush  (check 
only  one). 


Yes 
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ued ) 


Dor. ' t  remember 


8.  Has  the  use  of  dental  floss  ever  beer,  recommended 
to  you  by  a  dentist  or  hygienist  (check  only  one). 

_  Yes 

_  No 

_  Don't  remember 

9.  The  purpose  of  flossing  is  to  (check  only  one). 

_  Keep  the  gums  healthy 

_  Remove  plaque  where  the  brush  can't  go 

_  Remove  food  debris  caught  between  the 

teeth 

_  Don't  know 

10.  Do  you  now  use  dental  floss  on  a  regular,  daily  basis 
(check  only  one). 

_  Yes 

No 


11.  Probably  the  reason  why  few  people  regularly  use  dental 
floss  is  (check  only  one)  . 

_  Too  expensive 

_  Hard  to  carry  with  you 

_  Too  hard  to  use 

_  Doesn't  work 

_  Hurts  to  use  it 

_  No  opinion 


2 : 


12,  Dc  you  ha vi  a  pre  f  erenc<  f  01  tap<  :  ; .  .  .  v  i  t  •  • 

(cheek  or.lv  ore). 

Yes 


_  No  op ini or 

13.  Have  you  ever  tried  using  a  floss  holder  or  threade: 
(check  only  one). 

Yes 


No  opinion 

14.  Which  kind  of  dental  floss  is  best  for  vou  (check 
only  one ) . 

_  Waxed 

_  Unwaxed 

_  The  cheapest 

_  They  are  all  the  same 

_  ^on't  know 

15.  What  statement  best  describes  why  you  would  discard 
your  present  toothbi'ush  (check  only  one). 

_  I  got  tired  of  looking  at  it 

_  The  bristles  got  all  matted 

_  I  lost  it 

_  My  dentist  recommended  a  different  brush 

_  I  found  one  I  liked  better 

_  No  opinion 
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t‘  t  ^  UC  S  t  2  'S’  ! 


C  T  r  T 


Ai  t •  :  am  w<  ring  th<  qu<  tio:  be] 
insert  the  folded  questionnaire 
the  postage-paid  enve' 


What  was  y.  ur  v  e  z  y  first  ;  eaot  ior.  tc  seeing  a 
demonstration  of  the  stretchable  dental  clean¬ 
ing  tape  (choose  only  one). 


Looked 

inter 

esting  enough  to  try 

Locked 

floss 

like 

a  major  improvement  over 

dental 

Looked 

more 

difficult  to  use  than  den 

tal  floss 

Looked 

like 

it  wouldn't  work  as  good 

dS  flOSS 

No  opinion 


After  using  the  stretchable  tape  for  a  few  weeks,  whai 
statement  best  describes  your  feelings  about  the  pro¬ 
duct  (choose  only  one). 

I  liked  it  better  the  more  I  used  it 


Liked  it  at  first  but  found  it  was  too  hard 
to  use 

It  seems  to  be  a  lot  easier  to  use  than  floss 
I  like  dental  floss  better 
No  opinion 


Circle  the  number  of  those  statements  below  which  re¬ 
flect  your  feelings  towards  the  stretchable  dental 
ribbon . 

It  doesn't  fray  like  floss 


r 


T 


2i 


( c . 

nrir.ued) 

T  *  »  :  ,  _  ; 

,  f  -j  .  .  .  . 

3  . 

T  -.  ,  i  »_  »  ♦  _  ^  ,  _ ,  ,  .. 

*  -  ^  -  tf  :  . .  w  la  a  * .  t.  ...» 

bleed  when  I  use  it 

T  ♦  -i  ,  v  -  +.  r  -  >  -  vf 

•1  «.  •  t  • .  a  ^  t?  w  l  t*  I  -  ..  X 

ha:,  re  pula:  fl  o. 

c;  # 

•  '  m  :  •  convenient  * 

:  carry  away  fr.r  her-: 

6  . 

No  opinion 

TU  - 

"t  0 

Cir 

per 

following  statements  r.a 
the  use  cf  the  stretchab 
cle  those  statements  whi 
ier.ee  with  the  tape,  you 

v  reflect  your  reaction 
le  dental  cleaning  tape 
eh,  based  on  v o u r  ex¬ 
feel  are  true. 

■1 

The  tape  doesn't  stret 

ch  far  enough 

Tre  coating  comes  off 

on  my  teeth 

3  . 

The  strip  tends  to  break  when  I  use  it 

4  . 

It  takes  too  many  stri 

ps  to  flcss  my  teeth 

c 

The  tape  gets  twisted 

or.  itself  when  I  use  it 

6  . 

It  cuts  my  gums  when  I 

use  it 

7  . 

Tape  doesn't  stretch  f 

ar  enough 

8  . 

It  won't  get  in  betwee 

r.  certain  teeth 

9  . 

The  tape  doesn't  feel 
it  should 

like  it’s  cleaning  like 

10. 

It  tends  to  stick  to  i 

tself  too  much 

11. 

Too  hard  to  pull  open 

12  . 

Package  is  bulky  and  d 

ifficult  to  carry 

13  . 

Not  as  easy  to  use  as 

floss 

14. 

The  strip  is  too  long 

I 


i 

. 

; 

i 

i 
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O  - 


( Cor 

itinue 

d) 

15. 

Too 

hard  to 

get 

the 

paper  off 

16  . 

Can' 

t  hold 

it  in 

my 

f ingers 

17  . 

Tast 

es  funn 

y 

5.  What  statement  best  describes  your  reaction  tc  the 
stretchable  dental  cleaning  tape  (check  only  one). 

_ ^  I  liked  the  idea  but  it  was  just  about  as 

good  as  regular  floss 

_  I  had  difficulty  using  it  at  first  but  now 

prefer  it  to  regular  floss 

_  It  makes  the  job  of  flossing  a  lot  easier 


The  stretchable  tape  is  too  difficult  to  use 
compared  to  regular  floss 

It's  a  good  idea  but  it  just  doesn't  work 


No  opinion 

The  stretchable  material  felt  softer  and 
gentler  in  my  mouth 

Regular  dental  floss  may  be  hard  to  use  , 
but  I  think  it  cleans  better 


6. 


Select  TWO  words  from  the  list  below  that  you  feel 
best  describes  the  stretchable  tape. 


Awkward 

Easy 

Sticky 

Logical 

Better 

Handy 

Messy 


Convenient 

Novelty 

Quick 

Soft 

Clean 

Sensible 

Gentle 


7.  I  would  have  liked  the  stretchable  tape  better  if: 


It  was  flavored 


v'  y 4 


v; 

tl  V 


R«  suit!  •”  Clin^ ca  .  Dat  - : 

Gingivitis  and  plaque  socir:  foi  each  tooth  were  avt 
for  each  patient  .  This  data  wa  the-,  entered  for  each  ,  1 
foul  t re atments :  ba  e  1 ; i  <  data  (B)  ,  n  floss  (N) ,  -  nve 
floss  ( F)  and  elastomeric  taps  <T) ,  A  simple  one  way  » 
of  variance  wa:  accomplished  wit!,  tape  vs.  cenve-t  i  '-.a  i 
and  then  against  all  foui  treatment  .  The  r«  ults  ar< 
below  in  Tables  1  and  2. 


Table  1  -  Plaque* 


Group 

Mean 

St?  (cor: ' 

St?  me 

P 

1 . 0~4 

0 . 59  8 

0  .  St 

N 

1.119 

0.5  35 

0  .  u  8 

T 

0 . 9  3  0 

0.516 

0.55 

F 

0.884 

0.627 

0.71 

Analysis 

of  Va 

riance 

Source 

Sum 

of  Sqs 

d.f . 

mean  sq . 

F  rat  i  o 

Cum 

Between 

1 . 

41 

3 

0.47 

1  .4 

Ft  3  . 

Within 

46  . 

9  3 

144 

0 . 33 

Total 

48. 

34 

147 

0.  " 

*Sample  sice:  37  subjects,  28  teeth,  3  surfaces  scored  f 
plaque  times  four  treatments. 

Raw  scores  are  averaged  over  tooth  surface  so 
entering  measure  represents  84  observations  . 


that  each 
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Tabl<  .  -  Sing  Lviti 


Group 

Ke  an 

StD  (ccri  ) 

StD/mear. 

B 

1  .  497 

0.405 

0 . 27 

N 

1.470 

0.391 

0.27 

rr* 

i 

1.414 

0.355 

0.25 

F 

1.422 

0.331 

0.23 

Anal  vs  is 

of  Variance 

Source 

Sum  of 

Sqs.  d.f. 

Mean  Sq . 

F  Ratio  Cur 

Prop 

Between 

0.18 

3 

0.06 

0.4  T(3 

,12  0) 

Within 

19  .  91 

14  4 

0.  14 

0 

. ;  s 

Total 

2  0.09 

147 

* Sample 

size:  37 

subjects  ,  2  8 

teeth,  3  surfaces  scored  for 

gingivitis  times  four  treatments. 

Raw  scores  are  averaged  over  tooth  and  surface  sc  that  each 
entering  measure  represents  84  observations . 


Discussion : 


Since  the  range  of  treatment  means  is  in  all  cases  less 
than  half  the  minimum  StD  of  the  individual  groups  compared 
and  analysis  of  variance  produces  F  ratios  well  below  98%  con¬ 
fidence  (25  to  75%),  it  seems  unrewarding  to  sort  these  data 
out  in  greater  detail. 

While  observations  of  plaque  and  gingivitis  each  fall 
into  few  discrete  classes  and  are  perhaps  somewhat  subjective 
(suggesting  use  of  non-parametric  statistics),  the  use  of 
averages  over  28  to  84  surfaces  and  treatment  of  such  means 
as  single  observations  in  computing  degrees  of  freedom  seems 
very  conservative  and  should  justify  the  use  of  analysis  of 
variance  and  related  statistics. 

It  must  be  concluded  from  these  data  that  there  are  no 
significant  differences  between  the  treatment  groups. 


Page  30 


Results  Que  r  t  i  cr.r.ai  re: 
PRE-STUDY  QUESTI ONNAI RE 


What  statement  best  describes  your  attitude  toward 
practicing  oral  hygiene  (check  only  one). 


I  want  to  keep  my  mouth  healthy 

It's  a  habit  I  developed  as  a  child 

I  want  to  avoid  big  dental  bills 

Good  oral  hygiene  keeps  your  breath  fresh 

I  don't  want  to  have  dentures 

In  the  long  run,  oral  hygiene  doesn't 
make  any  difference 


What  statement  best  describes  your  reason  for 
practicing  oral  hygiene  measures  (check  only 
one ) 

32.4  Keep  my  gums  firm  and  healthy 
24.3  Remove  harmful  bacteria 

24.3  Control  dental  plaque 

10.8  Keep  my  teeth  white 

8 . 1  Remove  annoying  food  debris 

0.0  Don't  know 


What  statement  best  described  your  regular,  daily 
hygiene  routine  (check  only  one) 

43.2  Regular  brushing  plus  flossing  every  day 
43.2  Regular  brushing  with  occasional  flossing 

10.8  Brushing  morning  and  night 

2 . 7  Brushing  usually  once  a  day 
0 ■ 0  Brushing  after  every  meal 

0 . 0  Occasional  brushing  with  occasional  flossing 


to  use 


What  type  of  toothbrush  ck  you  prefe: 
(check  only  one) 


54.1 

Medium 

43.2 

Set  t 

2 . 7 

Hard 

0.0 

Don ' t  care 

In  general,  how  would  you  rate  your  regular  or 
hygiene  habits  (check  only  one) 

6  4.9  Good 

35.1  Better  than  average 

0 . 0  Poor 

0 . 0  Sporatic  but  suits  my  needs 

What  statement  best  describes  your  experience 
with  dental  floss  (check  only  one) 

59.1  Use  it  regularly  at  least  once  a  day 

21.6  Use  it  occasionally  to  remove  food 

16.9  Used  it  regularly  at  one  time  but  now 
only  when  I  feel  like  it 

5 . 4  Never  used  it 

Have  you  ever  been  given  formal  instruction  by 

a  dental  hygienist  or  dentist  on  how  to  brush 
(check  only  one) 

86 . 5  Yes 

13.5  No 
0 . 0 


Don't  remember 


3: 


8 . 


10 . 


11. 


K*  v  i  *  "t  ;  ^  U  C  '  *  k  , .  i  .  '  i 

Ha:  the 
to  you 

use  of  dental  floss  evei  bee-, 
by  a  dentist  or  hygienist  (che 

re commend i 
ok  only  oik 

83.8 

Yes 

18.2 

h\ 

0 . 0 

Don’t  re  me  mb  ej 

The  pur 

pos<  ot  flossing  is  to  (che  1 

only  one  > 

70.3 

Remove  plaque  wher»  the  bru:  h 

,  can't  go 

27 . 0 

Remove  food  debris  caught  bet 

ween  the  te 

2 . 7 

Keep  the  gums  healthy 

0.0 

Don’t  know 

Do  you 
basis  ( 

now  use  dental  floss  on  a  regu 
check  only  one) 

lar,  daily 

88 . 8 

Yes 

u  3  . 2 

No 

Probably  the  reason  why  few  people  re 
use  dental  floss  is  (check  only  one) 

gularly 

88 . 8 

Too  hard  to  use 

20 . 0 

No  opinion 

8 . 6 

Hurts  to  use  it 

2 . 9 

Hard  to  carry  with  you 

0.0 

Too  expensive 

0 . 0 

Doesn't  work 

12.  Do  you  have  a  preference  for  tape  floss  over 
thread  (check  only  one) 

u 3 . ?  No  opinion 


I 


13.  Have  you  ever  tried  using  a  floss  hcldei  or 
threader  (check  only  one ) 

91.:  No 

If.?  Ye? 

: . 7  No  opinion 

Ik.  Which  kind  cf  dental  floss  is  best  fc:  \\  u 
(check  only  one) 

k  3 . 2  Waxed 

39.1  Unwaxed 

16.2  Don't  know 
The  cheapest 
They  are  all  the  same 

15.  What  statement  best  describes  why  you  would 
discard  your  present  toothbrush  (check  only 
one ) 

k  3 . 2  The  bristles  got  all  matted 

2 k . 3  My  dentist  recommended  a  different 

brush 

21.6  I  found  one  I  liked  better 

No  opinion 

I  got  tired  of  looking  at  it 
I  lost  it 

16.  The  most  effective  program  of  oral  hygiene 
is  (check  only  one) 

_  Brushing  twice  a  day  plus  daily 

_  Regular  brushing  after  every  meal 


9  .  1 
2 . 7 
0.0 


24  . 


It  doesn't  fray  like  floss 
No  opinion 
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U\  :  ' 


w h  t. : . 


•ala: 


...•a 


er.t  to  carry  away 


The  following 

S  t  d  t  6  r. t ' ! . !  S 

action  to  the 

use  of  the 

cleaning  tape 

.  Circle  t 

based  or.  your 

experience 

feel  are  true 

may  reflect  youi  re- 
stretchable  dental 
hose  stat  em<  nts  wh  ich  , 
with  the  tape,  you 


IS 

.  9 

The  tape  get 
I  use  it 

s  twisted  on 

itself 

when 

14  . 

The  strip  te 

r.ds  to  break 

when  I 

use  it 

13  , 

.  3 

It  tends  to 

stick  to  itself  too 

much 

10  , 

Not  as  easy 

to  use  than 

floss 

9  , 

7 

It  won't  get 

in  between 

certain 

teeth 

8 . 0  mhe  tape  doesn't  feel  like  its  cleaning 
like  it  should 

7 . 1  The  coating  comes  off  on  my  teeth 


6 . 3  It  takes  too  many  strips  to  floss  my 
teeth 

5 . 3  It  cuts  my  gums  when  I  use  it 

4 . 4  The  tape  doesn't  stretch  far  enough 
1 . 8  Tape  doesn't  stretch  far  enough 

1 . 7  Can't  hold  it  in  my  fingers 
0 . 9  The  strip  is  too  long 


3  -  . The  stretchable  tape  is  toe  difficult  to 
use  compared  to  regular  floss 

1 8 ■ 9  I  liked  the  idea  but  it  was  just  about  as 
good  as  regular  floss 

13d  Regular  dental  floss  may  be  hard  to  use, 
but  I  think  it  cleans  better 

10.8  No  opinion 

10 . 8  The  stretchable  material  felt  softer 

and  gentler  in  my  mouth 

8  .  1  It's  a  good  idea  but  it  just  doesn't 
work 

8  ■  It  makes  the  job  of  flossing  a  lot 

easier 

0 ■ 0  I  had  difficulty  using  it  at  first  but 
now  prefer  it  to  regular  floss 


Select  TWO  words  from  the  list  below  that  you  fee 
best  describe  the  stretchable  tape 


20.8 

Sticky 

6.4 

Easy 

20.3 

Awkward 

4.6 

Clean 

16 . 5 

Novelty 

2 . 9 

Better 

7.3 

Convenient 

1.6 

Quick 

6  . 

Messy 

1  . 

Sensible 

6.6 

Soft 

1.6 

Gentle 

6.7 

Handy 

0 . 0 

Logical 
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were  . 


quest  u  : r.: 
ela.t  err.i . 


The  p 
tc  possess 
h ah  i.  t  ^  ^ 
received  s 


toothbrush 
jeets  recc 

recommends 
on  a  regul 
used  unwax 
of  tape  fl 
holder  or 


;ubject  population  was  recruited  from  the 
:he  University  of  Alabama  Medical  Center.  The 
males  and  13  males  whose  mean  are  v:r-  28.38 
pre-study  questionnaire  wot  handed  out  tc  al 
.unteers  at  the  beginning  of  the  study.  A  fi 
:ire  was  issued  to  each  subject  after  using  t 
ribbon  for  three  weeks.  (See  page  S  and  9) 

re-study  questionnaire  profiled  the  populati: 

a  better  than  average  oral  health  education 
*6%  cf  the  population  brush  daily  and  86.51  h 
; one  past  professional  instructions  on  htw  -c 
le  subject  used  either  a  medium  or  soft  textu: 
.  and  were  highly  motivated,  70.3%  cf  the  sul 
;gnized  the  need  tc  floss  where  the  toothbrus: 
'each.  A  majority  had  received  professional 
ition  to  floss  and  57%  cf  the  peculation  "flej 
.ar  daily  basis  .  43%  used  waxed  floss  and  3E; 

:ed  floss.  Most  had  nc  opinion  at  tc  a  crefe: 
.oss  over  thread.  Few  had  used  either  a  floss 
threadei . 


The  results  of  the  final  quest! 
overall  negative  response  to  the  ela 
of  the  subjects  were  visually  intere 
it  but  preferred  the  thread  floss  af 
problems  were  in  the  tackiness  cf  th 
difficulty  in  use.  Half  of  the  pepu 
monic  ribbon  could  be  improved  witho 
Few  objected  to  the  stretching  prope 
prefer  it  to  be  stronger.  36.7%  of 
nized  the  ribbon's  non-fraying  chara 
no  advantage  to  its  portability .  On 
with  conventional  thread  floss  at  5  , 
score  for  the  elastomeric  ribbon  was 
through  38). 


stomeric  ribbon.  76.4% 
sted  to  experiment  with 
ter  using  it.  The  chie: 
e  ribbon  and  jts 
latior.  felt  the  elaso- 
ut  the  sticky  feature, 
rties;  however,  some 
the  population  reccg- 
cteristics  but  found 
a  scale  from  1  tc  10 
the  population  mean 
3.84.  (See  page  30- 
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C -_2i;  JjjJ . • . 

A  :  tu'.v  wai.  conducted  to  determiin  t !  1  •  clinical 
effect!  vent; s  of  a  coated,  elastomeric  dental  ribbon 
as  a  suitable  substitute  for  conventional  dental  floss. 
Thirty  seven  healthy  volunteer  patients  with  at  least 
2 8  teeth  and  nc  overt  oral  pathoses  participated  . 

Aftei  a  screening,  examination  and  a  cleaning.,  base!  an 
data  wa:  collected  lor  gingivitis  and  plaque  accumu¬ 
lation.  Using  a  computer  generated  randomizat  -'on 
table,  each  pa+ ient  went  through  a  three  week  pei  it  d 
using,  nc  floss,  conventional  floss  or  the  coated  elasto¬ 
meric  ribbon.  Gingivitis,  and  plaque  scores  were  colic.  '  ed 
after  each  treatment  period  and  statistically  analyze!. 

The  range  c!  treatment  means  was  in  all  cases,  less 
than  halt  the  minimum  standard  deviation  of  the  individ¬ 
ual  groups  being  compared  and  analysis  of  variance  pro¬ 
duced  r  ratios  well  below  the  9M.  confidence  level.  It 
is  concluded  that  nc  differences  exist  between  floss  and 
elastomeric  tape  for  plaque  removal  and/or  the  ability 
to  control  gingivitis. 

Recommendat ions 


1.  Because  there  appears  to  be  no  difference  for 
plaque  removal  and/or  the  ability  to  control 
gingivitis,  the  elastomeric  ribbon  appears  to 
be  a  viable  option  for  interprox imal  cleansing. 

2.  Due  to  objections  to  the  stickiness  of  the  elasto¬ 
meric  ribbon,  a  replacement  adhesive  with  a  lower 
level  of  tact  (a  ribbon  with  no  adhesive)  should 
be  investigated. 

3.  The  subject  population  found  no  advantage  to  the 
portability  of  the  individual  strips.  Therefore, 
a  return  to  a  coiled  or  rolled  configuration 
employing,  a  single  release  liner  should  be  re¬ 
investigated  . 

4.  If  a  prototype  is  developed  without  an  adhesive 
coating,  the  need  for  paper  cover'  protection  and 
after'  use  waste  would  be  eliminated. 
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Appendix  A 


Product  Safety  Data  Report 


0200  lEESQunc  turnpike.  Vienna  Virginia  22 1 60  u  c  a 


August  14„  1978 


Mr.  Joseph  Alexander 
*  Cooper  Laboratories,  Inc.  . 

110  East  Hanover  Avenue 
Cedar  Knolls,  New  Jersey  07927 

Pear  Mr.  Alexander: 


-  •  As  you  requested,  I  have  enclosed  the  pathology  summary  and 

hlstopathology  incidence  table  for  Hazleton  Laboratories  Project  No. 
2031-118,  a  Mucous  Membrane  Irritation  Study  in  Hamsters  with  Stretchable 
Dental  Tape  Strips. 

*  •  •  »  ■  .  .  m  ~  ^  .  <  .  . 

At  necropsy,  all  cheek  pouches  were  observed  to  be  normal. 


•  Should  you  have  any  questions  or  comments  regarding  this  infor¬ 
mation,  please  do  not  hesitate  to  contact  me.  You  should  receive  the 
final  report  by  the  end  of  the  month.  . . 

Sincerely, 


mL 


DAVID  C.  SER0TA,  Ph.D. 
Project  Coordinator 
Toxicology  Department 


KS/pl 

tn-l.ij.urcs 
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Appendix  A  -  Continued 

The  interdental  cleansing  tape  is  a  stretchable 
ribbon  made  from  a  pclyester  elastomer  film.  In  it’s 
present  stage  of  development,  the  tape  is  protected  with 
two  release  liners  to  maintain  the  integrity  ci  an 
adhesive-polishing  agent  coating  both  sides.  Outline  : 
below  is  available  information  we  have  on  the  sub¬ 
components  of  the  product,  their  toxicolog  ical  and 
storage  capacities. 

The  film  is  a  Dupont  product  called  Hytrel  5556. 
This  material  is  a  thermoplastic  polyester  elasomer 
whose  numbers  specify  both  its  inherit  hardness  and 
viscosity  in  the  molten  state.  Its  hardness  lays 
between  hard  rubber  and  less  rigid  plastic.  It  is 
based  on  1,4  butanediol,  terephthalic  acid  and  poly- 
tetramethylene  ether  glycol,  all  of  which  are  derived 
from  petroleum.  Toxicological  data  indicates  its 
relative  inertness  in  the  animal  model. 
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Appendix  A  -  Continued 
I.  Polyester  Elastomer  Hytrel 

*A.L.D.  (rats)  greater  than  25.0  gm/Kg  body 
weight 

II.  It  Components 

a.  Terephthalic  acid  LD50  (rats)  greater 
than  6.4  gm/Kg  body  weight.  It's  com¬ 
posed  40.6%  of  the  film. 

b.  Poly tetramethylene  ether  glycol  A. L.D. 
(rats)  greater  than  11.0  gm/Kg  body 
weight.  It's  composed  35.5%  of  the 
film. 

c.  1,4  butanediol  L.D.  50  (rats)  1.78 
gm/Kg  body  weight.  It's  composed 
23.9%  of  the  film. 

d. *  **Irganox  1098  L.D.  50  (rats)  greater 
than  5.0  gm/Kg  body  weight.  It's 
composed  0.2%  of  the  film. 


Dupont  and  Underwriter  Laboratories  have  defined 
Hytrel 's  physical  properties  and  its  capacity  to 
handle  stress  under  various  conditions.  The  55D 
durometer  elastomer  has  the  best  combination  of 
both  high  and  low  temperature  properties  ranging 
from  51°C  to  149°C.  Combined  are  such  features 
as  resilience,  high  resistance  to  deformation 
under  moderate  strain  conditions,  outstanding 
flex-fatigue  resistance,  good  abrasion  resistance, 
retention  of  flexibility  at  low  temperature  and 
good  retention  of  properties  at  elevated  temperature. 


*  Assumed  Lethal  Dose 

**  Irganox  1098  is  a  product  of  Ciba-Geigy  and 
is  added  to  Hytrel  as  an  antioxidant,  used 
for  color  stability 
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Appendix  A  -  Continued 


The  tacky  substance  on  both  sides  of  the  ribbon 
is  a  mixture  of  an  adhesive  and  a  polishing  agent. 

The  adhesive  is  a  product  of  Avery  International,  who 
is  involved  with  a  number  of  health-related  item; 

The  material  is  a  straight  chain  single  acrylate 
copolymer.  It  has  no  cross  linking  and  has  met 
F . D. A .  approva 1 . 


Dosage 

A.  Acute  LP^q 

Rats 

Greater  than  10.0 
gm/Kg  body  weight 

B.  Single  Dose 
Skin  Appli¬ 
cation  for 

24  hours 

Rabbits 

7.94  gm/Kg  body 
weight  (greatest 
dosage  tested) 

Dermal  Irritation 

A.  Acute  Irri¬ 
tation  Test 
(Draize  Scor¬ 
ing  Criteria) 

Rabbits 

Intact  Skin  -  mild 
irritants  no  edema 
at  24  hours.  No 
irritants,  no  edema 

at  48  hours.  Abraded 
Skin  -  mild  irritant 
no  edema  at  24  hours, 
no  irritants,  no  edema 
at  48  hours . 

12  out  of  55  subjects 
showed  some  form  of 
erythema  during  15 
repeated  24  hour  ex¬ 
posure  . 

All  subjects  show  no 
sensitization  to  the 
adhesive  when  challenged 
after  a  14  hour  rest 
period . 

3.  Eye  Conjunction  Sac  Rabbit  Average  score  of  11.7  on 

Test  a  scale  of  110  at  24,  48 

and  hours  with  100  micro 
liter  of  undiluted  adhes 
ive . 

*The  adhesive  is  applied  at  10  grains  per  24  sq.inch.  There¬ 
fore,  a  3/16  inch  x  4  inch  strip  would  have  0.020  grams  of 
adhesive . 


B.  Repeated  Insult  Human 
Patch  Test 
(Schwartz-Pe^k 
Scale ) 
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Appendix  A  -  Continued 

Data  has  shown  the  adhesive  to  not  be  affected  at 
with  50?-  humidity  at  2  3°C  for  up  to  2  yea^s .  Accelerated 
age  testing  of  the  material  at  48^  and  71^C  for  three 
months  have  shown  little  effect.  The  acrylic  polymer  is 
already  completely  oxidized  to  the  acid  state  making  it 
non-reactant.  The  polishing  agent  is  commerically  known 
as  "Gammadent".  Chemically  it  is  Calcium  perioxidate. 

The  paper  release  liner  is  a  densified,  semi-blank 
kraft  paper.  Its  coating  helps  maintain  the  integrity 
of  the  adhesive.  It  is  a  food  approved  polymer  called 
polysiloxane .  It  contains  no  tin  but  catalyzed  with  a 
small  amount  of  platinum,  will  initiate  an  additive  re¬ 
action,  causing  the  silicon  polymer  to  self  cross  link 
with  one  another.  Couple  this  with  a  dense  paper,  a  good 
barrier  is  established  to  protect  the  product. 
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